Genetic diversity and structure of a worldwide collection of Phaseolus coccineus L.
Phaseolus coccineus L. is closely related to P. vulgaris and is the third most important cultivated Phaseolus species. Little is known about the patterns of its diversity. In this work, a representative collection of its worldwide diversity was initially developed. The collection includes 28 wild forms (WFs) and 52 landraces (LRs) from Mesoamerica (the crop domestication area), and 148 LRs from Europe (where the crop was introduced in the sixteenth century). The collection was studied by using 12 SSR molecular markers that were developed for the P. vulgaris genome. They were proved to be effective and reliable in P. coccineus in this work. Fourteen LRs of P. dumosus (previously identified as a subspecies of P. coccineus) were also studied. The genetic diversity, population structure and phylogenetic relationships were investigated. The results indicate that: (a) the European and Mesoamerican gene pools are clearly differentiated, (b) a certain reduction of diversity occurred with introduction into Europe, and (c) the Mesoamerican LRs (P. dumosus included) and WFs are closely related and are connected by a high gene flow. Inferences on the domestication process of P. coccineus are also presented. This study provides a picture of the genetic diversity distribution and outcomes with introduction into the Old World, which was not available before. It also underlines that the genetic diversity of both WFs and LRs is an important source for Phaseolus spp. breeding programs and deserves to be preserved in situ and ex situ.